Parasitological examination of the freshwater fish Tetraodon palembangensis Bleeker (Tetraodontidae, Tetraodontiformes) (n = 19), imported along with other ornamental fishes from Thailand into the Czech Republic in October 1998, revealed the presence of male specimens of the nematode Dichelyne (Dichelyne) hartwichi Moravec, Wolter et Körting, 1999 (Cucullanidae) (prevalence 11%, intensity 1). Their detailed study using light and scanning electron microscopy (the latter used for the first time in this species) enabled the redescription of this hitherto little-known species and the recognition of considerable morphological and biometrical intraspecific variability. The finding of this species in T. palembangensis represents a new host record.
Introduction
The fauna of freshwater fish nematodes in Thailand remains little known (e.g., Pearse 1933; Ratanasritong and Kliks 1972; Sirikanchana 1982; Moravec et al. 1999 Moravec et al. , 2004 Moravec et al. , 2006 Moravec et al. , 2007 Purivirojkul 2009; Moravec and Yooyen 2011a, b) . Parasitological examinations of two freshwater species of Tetraodon, T. fluviatilis Hamilton and T. palembangensis Bleeker (Tetraodontidae, Tetraodontiformes), imported along with other ornamental fishes from Thailand into the Czech Republic during October 1998 revealed the presence of two nematode species. One of them proved to represent a new species, Philometra thaiensis Moravec, Fiala et Dyková, 2004 (Philometridae) , a parasite of the abdominal cavity of both T. fluviatilis and T. palembangensis (see Moravec et al. 2004) . The other species, recorded only from the intestine of T. palembangensis, was a cucullanid identified as Dichelyne hartwichi Moravec, Wolter et Körting, 1999 , a species described from a single specimen from T. fluviatilis imported from Thailand into Germany . A detailed study of the newly collected material of this little-known nematode species, especially the first use of scanning electron microscopy, made it possible to redescribe it and to record important biometrical variations in this species. The results are presented herein. Tetraodon palembangensis (maximum body length 19.4 cm) is a tropical freshwater fish distributed in Laos, Thailand, Malaysia and Indonesia (Froese and Pauly 2011).
Materials and methods
Live fish imported from Thailand (locality unknown) were killed and examined for the presence of parasites. Nematodes were fixed in hot 4% formaldehyde solution. For light microscopical examination, nematodes were cleared with glycerine. Drawings were made with the aid of a Zeiss microscope drawing attachment. After examination, one of the two available specimens was stored in a vial containing 70% ethanol and deposited in the Helminthological Collection of the Institute of Parasitology, Biology Centre of ASCR, in České Budějovice. The other specimen used for scanning electron microscopy (SEM) was post-fixed in 1% osmium tetroxide (via phosphate buffer), dehydrated through a graded acetone series, critical point dried and sputter-coated with gold; it was *Corresponding author: moravec@paru.cas.cz František Moravec et al. 434 examined using a JEOEL JSM-6300 SEM at an accelerating voltage of 15 kV. All measurements are in micrometres unless otherwise indicated. Fish names follow FishBase (Froese and Pauly 2011). (108) wide, this being distinctly wider than posterior part of oesophagus (Fig. 1A, B ). Posterior part of oesophagus also somewhat expanded, its maximum width 87 (72); minimum width of oesophagus at region of nerve ring 39-42 (30) . Oesophagus opens into intestine through large valve (Fig. 1A) . Nerve ring encircles oesophagus at 42-45 (40)% of oesophageal length. Intestine broad, forming narrow dorsal caecum reaching anteriorly nearly to level of nerve ring; length of caecum 282-288 (192) (Fig. 1A) . Deirids small, hooked, situated at about level of oesophago-intestinal junction or slightly anterior to it, 490-544 (228) from anterior extremity. Postdeirids not located. Excretory pore somewhat anterior to posterior end of oesophagus, 340-476 (270) from anterior end of body (Fig. 1A) . Posterior end of body curves ventrally. Spicules slender, equal, 717-723 (510) long, representing 16-18 (27)% of body length (Fig. 1D ). Gubernaculum 66 (54) long. Ventral sucker absent (Figs 1D; 3A, C). Preanal papillae 6 pairs, with 5 pairs subventral and 1 pair more lateral, located at level of last subventral pair; papillae of last subventral pair conspicuously small as compared to other papillae and shifted more ventrally (Figs 1C, D ; 3A-C). One large unpaired median papilla with two small but distinct lateral protrusions present (Fig. 2B, D Moravec et al. (1999) described Dichelyne (Dichelyne) hartwichi from a single male recovered from the intestine of Chelonodon (= Tetraodon) fluviatilis imported from Thailand into Germany. The species was distinguished from other representatives of the subgenus Dichelyne (Dichelyne) Jäger-skiöld, 1902 possessing minute cuticular spines on the tip of the male tail, i.e., D. alatus De et Maity, 1995 , D. longispiculatus Wang et Ling, 1975 , D. mexicanus Caspeta-Mandujano, Moravec et Salgado-Maldonado, 1999 , D. rasheedae Petter, 1974 and D. spinicaudatus Petter, 1974 , mainly by the presence of only one intestinal caecum, the post-oesophageal location of deirids and excretory pore, the length (510) of equally long spicules, or the absence of caudal alae in the male. The only available specimen was markedly small (1.86 mm long) and it was the first species of the subgenus Dichelyne recorded from a tetraodontiform fish. The present specimens from Tetraodon palembangensis are, more or less, in agreement with the original description of D. hartwichi, but they are considerably larger and the arrangement of their genital papillae is somewhat different. Whereas in the original description the papillae of the fifth subventral preanal pair were reported to be of approximately the same size as those of other subventral pairs, in the present specimens these papillae are conspicuously smaller, shifted more ventrally (Figs 1C, D ; 2B-D; 3B); the phasmids, originally erroneously reported to be located at the level of the last postanal pair of papillae, were found slightly anterior to the second pair of postanals, as shown in Figs 1C, D and 2C (these were considered to be the first lateral pair of postanals in the original description).
Results

Family
Discussion
The small body size of the holotype of D. hartwichi as compared to those newly collected (1.86 vs 4.08-4.35 mm) suggests that it was probably a very young specimen. Apparently, this is the reason why there are distinct biometrical differences and different length ratios of internal organs. Moreover, the use of SEM made it possible to study some morphological features, not easily visible by LM. All these differences can be considered to be within intraspecific variability. Also, the occurrence of these two forms in congeneric fish hosts in the same environment (fresh water) and geographical region (Thailand) suggests that they belong to the same species.
As revealed by SEM, a remarkable feature of D. hartwichi is the presence of conspicuously reduced papillae of the last subventral preanal pair, which are shifted more ventrally when compared with the subventral position of the more anterior pairs. Of the related species with minute cuticular spines on the male tail tip and studied by SEM, such reduced papillae have been observed in D. alatus (originally incorrectly reported as D. alatae), a parasite of Sillaginopsis panijus (Hamilton) (Sillagonidae, Perciformes) from a river estuary in West Bengal, India (De and Maity 1995) . The general morphology, including the arrangement of genital papillae, and measurements of this species are similar to those of D. hartwichi, from which the species differs in having caudal alae, a conspicuously short intestinal caecum, and distinctly longer, unequal spicules (0.80-1.59 vs 0.50-0.72 mm). Simi- In most other species of Dichelyne, the papillae of the last subventral preanal pair resemble in size those of the foregoing pairs or are only slightly smaller, as observed, for example, in D. (D.) bonacii González-Solís, Argáez-García et Guillén-Hernández, 2002 (see González-Solís et al. 2002 .
The finding of D. hartwichi in T. palembangensis represents a new host record.
